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Abstract of JP71 57473 

PURPOSE:To obtain a new compound having excellent electron transferring property and positive hole 
blocking activity, useful as a raw material for an organic electric field luminescent element with a high 
luminous efficiency and a high durability, and further capable of emitting a full color. CONSTITUTION :A 
compound of formula I {each of A-C is formula II [each of R1 to R4 is H, F, CI, an alkyl, etc.; one of R5 
to R9 is a bonding group, and each of the others is H, CI, trifluoro, etc.; X is O, S or NR10 (R10 is H, an 
alkyl or an aryl); (n) is 0-2]}, e.g. 2,4,6-tris(2-benzothiazolyl)-1 ,3,5-triazine. This compound is obtained 
by reacting 1 mole of cyanuric chloride with 3 moles of a compound of formula IV (Y is Li, Na, K, etc.) 
in a solvent such as THF, as necessary, in the presence of a catalyst such as CuO, preferably at a 
temperature of -10 to 200 deg.C for 1-17hrs. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP7157473&F=0 



2007/10/05 



(i9)B*s#fFfr (j p) (m^Rilxf pf£^$K (a) (u)ftVfmmvtmmn 

#H¥7-157473 

(43)ii#flB ¥f&7^(1995) 6 A20B 



6 

(51) Int. CK 


M6S'J IE'*? 


F I 




C07D251/24 








C09K 11/06 


Z 9159-4H 






H05B 33/10 








33/14 














«*3SCD^4 FD (£26 JO 


(21)£BSI#^ 


#IH¥5- 340060 


(71)tBISA 


000002071 












5 ££(1993)12.3 6 B 




ARgltAISTtJ^K*^a3TS 6 #32^ 






(72)^aj# 










W^;ilPr^TlI^iREZ,MBllO# 2 






(72)fgBJ^ 










#^JIim#KTU^?R|ZZ J jWBI10#2 # 






(72)^BJ# 


l*Ji? JESSE 








w&}mmmi$&iR&.z J Mmo& 2 
















w^jiim^HrtJ^mg* 1 t Bie# 7 n 






(74)«SA 


#S± If* ^0 



(54) mWOZm h'J7y>ii»#, ^CDttitffiR^tl^ffl i/ifcfll^^^ 



(57) [gift] 



( 2 ) 



1 

[»#Sti] -«5* (l) 
[ft 13 

a yV 

B 



( i ) 



-WSStlS HJ7y>P*. [SC (1) t»HT. 
A, B*5<fc^C(i, -tn-etlffifiLT, SC (2) 
[ft 2] 




C 2 ) 



T:*£tl&„ fcfcU 5£ (2) »HTR, ~R< te^tl 
7-y^< ttLsg, 7***S, 7*3* 

-^7M^7$/a, 7*#/-r *:t*~>g, t 

** i/l3)\siS—)V&. 7'J-*». y77l> 7 

**£fc« h u 7*=*n*^*a*s;U &z> 

LTHTfcS<, R s ~R, >«n^© 5 % 1 Otti^S 

ffits^-n-enffiifr*^. j&st, 7* 
**£*fcttt- U yjixnxT-jugi&mL. &-s>ia«;, 
R s ~ R 9 «itfcfifOl& K tt^fS^LW 
T&&<\ XteO. SSfcliNR,, (R..I4, 7 

c«*js2] -ass: (3) 

Cft 3] 

CI>_N^C1 



if 



10 



20 



30 



A N V C 



[ft 5] 



B 

*H>T, A, B&i;ZJCte. 
(2) 



7-157473 



( 1 ) 



[fcfc'U -ftSiC (1) K 




( 2 ) 



fcfcU 5£ (2) (4) CR^TR, 

~r, it-zrti^nminzfcm. y?m> t&m, 7*** 
a, 7*3*->g, >>7***7$/*. Tjpay-ou 
xf*v*, 7*****v-#*#:^*s. 7'j-*a. 
y7/I, 7JW/-f;i'SifciihU 7*:*n*?Mug 

UT^Tt>Jl<, R S ~R, ti^tl^©^*, 
3&, 7****£^tt MJ ^Jl^n^^S^ 

Sta<lffi"&L.TV>Tt>&<, XfSO. SSfcHNR,, (R 

,,ttu 7^**a£fctt7U-*S£^-r) &m 

L, nteO, l^fdi2$iL, YliLi, Na, K> 
MgLfKHZnLSit. tfe'LLttCl, Br* 

[|»*JH3] -ASS (1) 
[ft 7] 



CI 



TV 



( i ) 



( 8 ) 

T^snsft^aat-iKTC: (4) 

[ft 4] 

/ Rs v R 9 \ R, 



*6 



< * ) 

(1) 



40 



[ic (i) k»v»t. a, B*j:tfctt, *n*«aA 

l/T, 5£ (2) 




50 



< 2 ) 



T-^£tl€>„ fcfe'L, 5£ (2) tcSHiTR, ~R. «-etl 
■fttSfcJtK:**, 7-y*l, ttK, 7***S, 7*3* 



( 3 ) 



- 1 5 7 4 7 3 



R, ~R, 3&«RttLfcte«©»&Ktt*#Sia«»& 
bTI^TfeJK, R s ~R,« ; etl'=)CO^* 1 l^ttlSM 

Rs ~Rs rt^fe L fefig»«-gr C«»#at*i«S^ LT l> 
T*>&<> XteO, SSfcttNR,, (R,ott. 7 
MMStfi7'J-;«JSt) JSL. nttO. 1 10 

Sn. jfcfilciOIEJUftaJi, IE?Llfill:Jf , Sft&Si 

nsmwswwpfcisnT, -*3t (i) 

Ut 9] 

( i ) 



TV 



B 




20 



30 



* b < tt*F*&2i*m© 5 %<o i aet±o«« tbiffl 

f. [3t (1) fc»V»T, A, B45<fctfC«, 
ffiiELT, S: (2) 
[ft 1 0] 

R 6 R s/n R 4 

Testis. fcfc'U 5£ (2) KjSHvrR, ~R, it^tn 
■^nffijit**. 7yg, »SS. 7)l*)Vm* 7)Vn* 
->S, y7JW7 = 7S, 7;i^/f T 

^S, 7U-;n. y7/s, 7 

ftjR.U ffi«^n^"tt$lT£tC7K?Sl, 7y*, 

R 5 ~ R, *m& L it&B©»<& \Z tt^#SS^«S-& bTV* 
Tfeg<, XteO, SSfcttNR,, (R,,tt. 7 
;U^;US*fc«7U— SriSU nteO, 1 

$fc«2£^-T] . 

[0 0 0 1] 



[0 0 0 2] 

A>X7-f? (C.W.Tang, S. A. Vanslyke) «, :**v> 
«#£Jlt»T»&©SB3fc£»TH* (7^7^f F 7-Y 

U^— , 5 1i, 2H-y, 1 9 8 7^ 
Appl.Phys. Lett. , 51 (12), 21 (1987)) . £7c, 3:i§€>«: 

(f l/tya >^S£. 44i, 5 7 8^- v?. 199 

o*p) . E;ti6o«ftc*v»TftabTH4jatt. 
*^si&«*>s3i*tt*Sfi3i£**T*ija-r**m (if 

U- 7 V— ;i/^ig#<D W^tejjtffi v j , fc £ <z> p Q m&#& 
ofc. rti?.rosi^]at5fcst)(:. #i¥4-3 6 

3 8 9 4, #HS3M - 3 6 3 8 9 1 09 

7i/-»«*#T*R*#*m>fc«»»ft*f 

[0 0 0 3] -tUT?, IftSCllISDPftU. 
bfc«Sm. h U 7^>St^Sffl^fc*^iiS^-CiH 
[0 0 0 4] 

[RB*»ifc-r«fcae>o#S] TIB (1) & 

(4) ©§ifS5ft5. 

(1) -»5£ (i) 
[<fc 1 i ] 

A N C 
B 

h U 7 

(2) (3) 
1 2 ] 

CI 

< 3 > 



( 

5 

T*£tt«ft;£*;fttf— ft* (4) 




$ * & it-Sty £ Rfc £ * *. =. fc * &®. 1 1 % 55 

(i) T?*an*fl:£«&©«iSft. 

(3) -J&55 (1) TSSn5b'J7y>Sf»MI^ 

(4) tt>»S/*3t)B/l*«J:t)*)«Stl, & 

jhB© 5 *> <o 1 H£l±£ fc^fr&Jf J: 0 

f^sSt? t::*5<AT, -J9S55 (1) -C*Sft*HJ7S?> 

©3-6©iaet±©»»i:L,Tffl^5n*^a:&1#«t 

(1) fc»t»T, A, BiJitfCtt. -E-n^'nffljtL 
T, 55 (2) 
Ht 1 4 ] 




C 2 ) 



4 ) t^BB^F? - 1 5 7 4 7 3 

6 

T^sn-s. fcfc'L. 55 (2) 7^gs (4) i:»^tr, 

li«^LTV^Tt)S<, XttO. SifettNR,, (R 

L, n«0. l$fcB2^U YiiL i , Na, K, 
MgLfKttZnL^f. fefc'LLHCl. Br* 
fctt I . 

[0005] **ii!©*j«<k3a*fco*&Tfc#a!-r 

*. *58^CO— «iS (1) t^tl5FU7y>^*f 
»$Ll»ftlr*0*fMlilTI4. 55 (5) 75 
m (5 8) 
20 [ffcl 5 3 



( 5 ) wmw-7 - 1 




( 7 ) #F*fl¥ 7 - 

11 12 




( 8 ) *fM¥ 7 - 1 5 7 4 7 3 

13 14 




Mfcl 9] 




Mb 2 0] 




i 



( 11 ) - 1 5 7 4 7 3 




Mfc 2 2 ] 



( 12 ) 

21 




a- 



1 





Mb 2 6 3 



I 




Hfc 2 7 ] 



( 17 ) &m¥-7 - 1 5 7 4 7 3 




lit 2 8 ] 



( 19 ) «rP8¥7 - 1 5 7 4 7 3 

35 36 




[ft 3 0] 



( 20 ) 



37 



- 1 5 7 4 7 3 

38 




[0 0 0 6] *3EMOfl:^«tt, aTO±5Cl/T^jS 

a: (3) T^^n-5->75t^gE^D 

^-f K l^H^LTiKSt^CDiC (4) tf^sns-fb 

u>^Ua-ji^*^x-^;M£<Bx-x;i^jgi&. ^ 
>-tr>, h;px>, »r> 

ttb!»J3?>»«!>»«+T, 45*K:«kDCuI. CuOit£ 
<h*<DCu*» Ni (a c a c) Pd (PPh,) ( § 
SrM^tLT, MiSza*- 1 0 0-2 5 Or. $f*L< 40 
tt-10~2 0 01CT?, 1~1 7 0I^P»1SJS$-t3:-5^i: 
J: t> T g W ©flS'&tt £ ft -5 H i *» -C * -5 . 
[0 0 0 7] #S^(B{fc^£^fcEL*^W#ififc 

«> (mm 

<. R«»=^TttWK:*!RH;JtS<, «*EL«fC 
HfflStlTHit)®. fiSJAfcftf^X, jg^^X^-y 50 



[0 0 0 8] *SH©ELf?fflMll 

[0009] #36«©EL*^©*j«©#i#«s*uii-r 

ftt, (1) R&S/fgftg/l&ffi, (2) HM/]E?Lli 
aH/*3tM/IIWf. (3) R&*i/fgftJI/S^«ii2IJl 
/»«. (4) |©8i/iE7L«l3IS/f!Jfcg/*?*ir2IS 
(5) mH/iE?L«}MS/^^S/jE?LEit)i 
/m7tt£JI/Ba. (6) BW/JEJUtaJi/mTB 
ikg/fS3fcE/fr?l&i£B/ISffi. (7) NM/IETLM 

[0 0 10] *»iOhU7i?>Sft#H 

cantos. ^n«> hU7v ? >#t&s#-r-5fcs6T 
mj-mmttrnt UT«wra< mBjtwwt bTt»* 



( 

39 

[0 0 11] *6t*fSKO^i*tt-tne*A«5BJttt 
tot, *«9!©hU7S>>R*{*SfS3fc#»£LTffl 

[0 0 12] *«EL*Tfc*V»T*W*3tett*S#« 

^©fcfeK. IE?L£«}i£ 
U Mtf>i:aAT*«» (IE?L*liS«») 

[0 0 13] tiEL*PKSl»T. WWOT^Bftffitt 

389!© h U T^>«**tt. T < »«K:Lfc£* 

[0 0 14] #«|J«K:4S^T, «#JifcflJV»&***m 

[0 0 15] #fS9i©'ffr&*J«, cnSELSS^©^ 
•JUIiUTtJBT*6i)«. ^©m^iWljMJIte. «itf 

ffjR <»^jrwii) tttEgij-ractJitT?**. -©<fc 

2 nm&^l/ 5 0 0 0 nm©$f|l|T?jll^£tl-5,, 
[0 0 16] iOEL^Tf'*5tt-5^*li:L-Ttt, tt* 
■*©**H (4eVHi) ««e*tt<k 



21 ) !f#M¥7 - 1 5 7 4 7 3 

40 

A u &£"©&«. Cul, ITO, SnO,. ZnOfc 

«SJ:0«Jlfi*a0ffi-r«^KJ4, Sgiis££ 1 0%«fci3 

tfe«fc-5*«, a*l 0 nmftHH Mm. fiF£L<«l 
0~2 0 0 nm©i6HT&Wrft£. 
10 [0 0 17] HSffi-tLTte, tt«PH»©/h$H 

( 4 e VKT) ftM. m%fcm\Ht£;<®}RZfZ.n 

A-#'J£A^&* v^v^A, U^A, iJWA 
/TJUS-^A^, T^*>"^A/«S^<», Al/ 

aio,, -r >wk.i3.ztfimi <?tiz>. Kf&sra, n 

20 *«)ffit/<. WWJatlOnmft^l/l/im, »SL 
<« 50-200 nm©«ITians. 

[o o 1 8] m^ztiziEiimmti&tLxi*. m%-* 

»T*oT, #J*J4, 1 0*~ 1 0' V/cm©m#M=PJin 
B#(C, 4>&< it) 1 O"' cm'/V • mA±.<DiERMWl 

*JIBB:&<. 3tt*«»»K*0iT. jE7L©««f*ft 

30 S6«tbT«ffl*nT^* EL^OiEaKiatJi 
fCtefflSnSii&CD'fc©©**' Affile© *>©£&&LT 

[0 0 19] ttjETLIft&ttft&LTii. M^tfMJT 1 / 
-;H**# (^fflfW 3 , 112, 197 ^9tiiffl«& 
if!Cl2«©fc©) . **ti>7!/-Jl*l# GfcHHHf 
Jg3, 1 8 9, 4 4 7 4»«ttft&£K:B*0'b0) . -f 
5 0fti>BB3 7- 1 6 0 9 6 

tCfB«©fc©) . #iJ7iJ-^7M>IS»# (*@4* 
ff* 3 , 6 1 5, 4 0 2 JfiPiifflS, R 3 , 8 2 0, 9 8 
40 9*9iM«. B3, 5 4 2, 5 4 4^i», f$ 4 
5 - 5 5 5 ^<ikm. 1^51-10983 #Bf Pg 

51-93224 |W| 5 5 - 1 7 1 0 5 

|W| 5 6 - 4 1 4 8 1^55-108667 

IH55-156953 ^ii$g, ISI56-36656 

7n>ii# (*H#ffFB3, 1 8 0, 7 2 9^1 
t, 1^4, 2 7 8. 7 4 6-^BJ«i», #B8BS5 5 - 8 8 
0 6 4*f£t$B, IH5 5- 8 8 0 6 5*fi>$8, IH4 9-1 
0 5 5 3 7 *t&«. 1^55-51086 BI 5 6 

50 - 8 0 0 5 1 ^^?fi, 35 6-8 8 1 4 1 1^ 5 



( 22 

41 

7 - 4 5 5 4 5 m&m* H5 4- 1 12637 
1^5 5- 7 4 5 4 6#&Wft«i:fc£*t<0*>G>) , 
W>v*75>«5*# (*I#tt»3, 6 1 5, 4 0 4^ 

mmm. ft^m 51-10105 n&m, m 4 6 - 3 7 

1 2 1^14 7 -2 5 3 3 6 ¥fMm 5 4- 
5 3 4 3 5 *f&*L H5 4 - 1 10536 1*1 5 
4- 1 1 9 9 2 5*fttftiItBtOt>©) , TU-JU 
7 «irSl3, 5 6 7, 4 5 0^| 

R3, 1 8 0, 7 0 3^fflf, B3, 2 4 0, 5 
9 7^BJ3*fflS, B3, 6 5 8, 5 2 0^»t> R4. 10 

2 3 2, 1 0 3^mmW, |rI4, 1 7 5, 9 6 1 ^JOm 
m. m 4 , 012, 376 -^HJ^fflS, **&B8 4 9-35 
7 0 2 K39-27577 ^BflBS 5 5 

- 1 4 4 2 5 0 m 5 6 - 1 i 9 1 3 2 ^$g|W] 
56-22437 ^&«K, Bffittffft 1 , 110, 51 

agft: (*H*£fFlg3, 5 2 6, 5 0 1 991flH*tt 2KB 

mo^co) t ***>/-;mb»# (^a^w^S), 2 5 

7, 2 0 3*Htt«tt£KEtt®'b0) , X^UJU7> 
h5-fe>»»# (WBBB5 6 -4 6 2 3 4^«ttd:K 20 

lem^fe^) , 7Wi/;>8i# (#mbs5 4-i i 

0 8 3 7^&«&£fc£f*&*>t&) , kH5 7>R»* 

(*@#fFm3, 717, 4 6 2^B%mm, ftmms 4 

- 5 9 1 4 3 1^55-52063 *f m 5 

5 - 5 2 0 6 4 m&m, IW155-46760 ^4i$g, Wl 
55-85495 ^&$g, m 5 7 - 1 1 3 5 0 ^$8, 
^5 7 - 1 4 8 7 4 S^SftSHBtSftT^St) 

co) , 7,^)^>mm» mmm6 1-210363^ 

[^61-228451 (Wj 6 1 - 1 4 6 4 

2 ^ffi, 1^61-72255 ^ii$8, |^ 6 2 - 4 7 6 30 

4 6^i, ^6 2 - 3 6 6 7 4%^ B62-10 

6 5 2 ^ffi, 1^62-30255 *4i*B, H 6 0 - 9 

3 4 4 5 1^60-94462 6 0 - 

1 7 4 7 4 9 ^itfg. 1^60-175052 *4i«KlE 

[0 0 2 0] ^ n ^ Oik&W £ lEfLWMttW iltffiffl 

MBS 63-29569 5 if ICE«©fcO) 

ft <*B*£WSfl4, 12 7, 4 1 2#9»B«, &MmS 40 
3 - 2 7 0 3 3 *4i*B, 1^54-58445 |*3 
54-149634 ^ii?R> [W]54-64299 ^ii 
ffi, B 5 5 - 7 9 4 5 0 IW155-144250 
n^n, H 5 6 - 1 1 9 1 3 2 *!4i#B, H61-295 

5 5 8 ^£r?B, (WJ61-98353 ffii*L |W] 6 3 - 2 
9 5 6 9 5 > 

[0 0 2 1 ] K#U7^ U Xt^ft0>«*«i:LTtt, 
#U7-<'J>; 5, 10, 15, 20-f F77x-^ 

- 2 1 H, 2 3H-#U7>f U >ffl (ID ; 5, 10, 50 



4$M¥7 - 1 5 7 4 7 3 
42 

15, 20-fh77x-^-2 1H, 2 3H-*U7 
>f r J>M»(II) ; 5, 10, 15, 20-fh7 + X 
K>^7MD7xZJH -2 1H, 2 3H-IPU7 
>T U > ; y'jn>7^Dy7->^y K ; T)V^.^ 
A7?Dv7->^nU H ; ^^D5>T — > 
JR) ; y'Jf)A7^Dy7^> ; m^V? i? 
nyy~y ; |7?ny7-> ; ^nA7^Uy7- 
> ; W&VZu^y-y ; »7^Py7-> ; 79-0 
A7^ny7^>t+yF ; my»)A7^Dy7- 
> ; «t^/»75'Dy7z> ; fcCflUlttf S*l 

[0 0 2 2] *fcK*«WB=»fls^ft*jJ:^?UJP 
7 5>ffc^ft©ft*M£LTtt* N, N, N* , N* , 
-fh77xrjh4 ( 4' ~y7^b'7x^; 
N, NT -y7iZJhN, N' -v 5 (3-/fJl/7i 
~;i/) -4, 4' -y7^/e7xz;P (TPD) ; 
2, 2-tfX (4-y-p-hU^7^;7xZJl/) 7" 
uny ; 1, 1-fcfX (4-y-p-hUiP7^y7x 
v'^7D y \=^it> ; N, N, N' , N' , h =7 

-p-hU^-4, 4' -y75/tf7x-;i/; 1, 1 
-tfX (4-> ? -p-hU;i/7^y 7x-W -4-7 
x-Jk>^DA^> ; tfX (4-^*^73/- 2 
-^^7xZJl/) 7xZJM^> ; N, N' -y7i 
-JI/-N, N* (4-^h + y7x^;|/) -4, 

4* -y7=ye7x-;kN, N ' -fh77xlJl/ 
-4, 4 1 -y7^;t + 7x-^X-rJk 4, 4' - 
bfX (y7x^7^y) ^t-FU7x-^;N, 
N, N-HJ (p-hU;i/) 7^>; 4- (v^-p-h 
U ;i^7 5 » - 4 ' - [4 (y-p-h'J^7^» X 
^ U M X5F-;l^> ; 4 -N, N-y7x^l/7^y- 

(2-y7xz;i/tZJW ^>if>; 3-^h + v-- 
4 ' -N, N-y7x^7^/X?M>;N-7x 

[0 0 2 3] *38«©EL*?l:6^T, 

(77 r 7-f H y-iVyZ* Is*-* 51 
2M-y, 1 9 8 7$ Appl. Phys. Lett. , 51 (1 
2), 21 (1987)) »*lr>tt*OR*#tf^0T3tt<, SC 
(5 9) (6 0) 

Ht3 1] 



( 23 ) #H?7- 1 5 7 4 7 3 




■vmznz-bnmmyji'J-i'/ * (6i) 

[ffc 3 2 ] 




(63) 




o 



B35 7 - 1 4 9 2 5 9fm IH 5 8 - 5 5 4 5 0 
SB, 16 1 - 2 2 5 1 5 1 IS161-23375 
0 P363-104061 4^&«& £KfBifc©fc 
OD) . 7;i/^-Un»J^>^5'>SI^#: (#MBg6 0-6 
9 6 5 7 *t&fg. 1^61-143764 ID 6 1 40 

- 1 4 8 1 5 9 ntefttk E KfE^OD *><D) . 7>Nd> 
(#HB36 1 -2 2 5 1 5 l^ii*. B61-2 
3 3 7 5 0^ii*&t*JCtB«©fecO) . my7V- 
)VWsmW (B-ffcteU 1991(10:1540, Jpn. J.Appl.Phy 
s. ,27,L713(1988), Appl. Phys. Let t. , 55, 1489(1989)& 
i*trtBm©fcW) , W7i>||# »Hf4-2 1 
2 2 8 6*£**t£fc:Bil©t>©) & ££4£tf £ Z. tUfi 

[0 0 2 4] IE?L&ltg&5Vitt«^|BihJ!(i. f83£JI 




(64) 



[0 0 2 5] ^C. *%^©EL3!l^<£f^S!TS»ig* 

#8t©ws#Wt (4) v>m=f-i,z-z>^xmm-?z>. sr. 

1 wmfilT, KL<«10~2 0 0 nm 
[0 0 2 6] *K3B3t«SKtt4K:afcoT, 



( 

45 

[0 0 2 7] ^OTu(D±iC, MHfeKftt&ft«*K£ 
[0 0 2 9] REL*TO«Jt^*-XAlCO^ 

t, »«/jE?L*a)i/»*Ji/*T»a»/iiw©^ 

So 

[0 0 3 0] 
[0 0 3 1] 

mmmi^ 2, 4, 6-mjx (2-^>yf77 

U;W -1, 3, 5-hU7y>©^ 
^>V^7l/-JL'l220mg£TH F^Jgd^L, 1. 6mol/lco 

g<DTHF*««:ftI*.&«* 

1^2, 4, 6-hUX (2-^>7f77-M - 
1, 3, 5- hU7> ? >^120mg#fco fcifitt' H&<fctf 
13 C-NMRtTiBl&. 
1 H-NMR (CHC is) 

5 = 7.49(m,3H), 7.57(m,3H), 7. 99 (m, 3H) , 8. 17(m,3H) 
13 C-NMR (CHC U) 

(5 =122.0, 124.1, 126.6, 1 26.9, 135.8, 153.6, 161. 
5, 209.1 
[0 0 3 2] 

[*M«2] 2, 4, 6-hUX (2-^>!/:*=MJ- 
-1, 3, 5 - MJ 7y>©^ 
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[0 0 3 3] 

[»J3] 2, 4, 6-hUX {2 - (N-*5f 

5^/U;H -1, 3, 5-HJ75?><0 

^S6#J 1 TitiM>^77-J^N-^fM>y 

[0 0 3 4] 

10 [*J£0i]4] 2, 4, 6-MJX {2 - (5-^^ 
^>V^*1*VU;M -1, 3, 5 - h U7v><Z) 

*S£0U 1 Tffl^:^> > 7f77-M 5 -*7-)V<>V 

[0 0 3 5] 

[*M^J5] 2, 4, 6-hUX {4- (2-Ol/ 
**U-yU;W 7x^JH -1, 3, 5-hU7y>(?) 

Itffll^>7f77-M 2 - (4-3-H 
20 7xZJ|/) ^>V^^tM/-;W::f^T^f&TS Q CCO 

' H-NMR (CHC 1.) 

<5=7.42(m,6H), 7.67(m,3H), 7. 86(m,3H), 8.52(d,6H), 
8. 99(d,6H) 
[0 0 3 6] 

[#£SE0«6] 2, 4, 6-hUX {3- (2-^>l/ 
l/LUM y^^Jl} -1, 3, 5 - MJ 7zJ>(D 

mmmix-m^rc^yv^TV-)^^2- (3-3-F 

30 7x-JW ^>Vm7-JH:ft^T^t^o 
[0 0 3 7] 

[^JfiM 7] 2, 4, 6-hUX [4- {2- (5- 

-^>l/****/U;H 7x-W -1, 3, 
5- h U7v>©^ 

1 tffl^fc^>7f 77-JI/S 2 - (4 — 3 — 

[0 0 3 8] 

[*J(S«8] 2, 4, 6-MJX[3-{2-(5- 
40 - ^> VVM 7x-JW -1, 3, 

5- HJ7v>CD^/£ 

**«11fffl^>7f77-M2 - (3-3- 
[0 0 3 9] 

[*IM9] 2, 4, 12-^-4- 

(2 -^>i/^7i/u;i/) ;w -1, 3, 5-h 
U7y>©^ 

*J6#J lT«^>7f7»/-M2- {4- (1- 

50 a— 2-*^;to 7x-;H ^>^77-;u:ft 



( 25 

47 

[0 0 4 0] 

[*J£0U1O] 2, 4, (3-^?JI/-4 

- (2 -^>'/?7V"JJW) 7i^l -1, 3, 5- 

*SSMlTffl^fc^>^T^/-Jl'?r2- {4- (1- 

3-H-3-^^;i.) 7xx;n ^.y^J^7-J—)V\z{\ 

[0 0 4 1] 

[*JSM11] 2, 4, {5-^^;i/-3 10 

- (2-^>^7 i ;iJ)W 7x^JH -1, 3, 5- 
MJ 7 v> 

*ffl^JlTffit,i7c^>^5 1 Ty-^=&2- {3- (1 — 
3-F— 5-**\>W 7xx;H *<>WT*S— 

[0 0 4 2] 

[HJ6W12] 2 5mmx 7 5mmx l . lmm©^7 
XS1S±tC I TO^^^ffitCT 5 0 nm©f2TSIL 

ft. i:oawjJ*«s*itioxt:>t- (**tS3 20 

;i/5 0**»i:*l(5«lT?#etlfcfl:^«j5 0fi«;g5£ 
h;i/X>lc0. 3IiM»Lftfc©S6 0 00 rpm 
T-^fiTL/c. ^co*g, COSS*10-'PaO*ET5 

C0*«*;i^-!C@£Lfco t©«Jt^»£2x 1 0" 
P aSTMElTi^, ^77 7^ H4©59(^?,, 
m->>7ASl. 2-2. 4 nm/s <03£«jt|gT". 
IWIUf ICt>5— *CD«)O«^6.^*0. 1-0. 2nm/ 
sOlfMTitlfc. ±B*mn>"7At* 30 
©«^£JB«ff£f6#Ji©±t;:2 0 0 nm«iItLT 

MramMtu m^&m&vfz. ito*k&hmi. 

[0 0 4 3] 

immmi 3] sysm 2T»fcaiBX»a«**#s 

«©a£«*;uy-CH3eU. S^)l$2X10-'PaS 
TiElTA^, 53£SS©50f3:«fc!3N, N' -i?7x 
~;i/-N, N* - (3-/^7i;M 1. 1* - 40 
t*7ir:^-4, 4' -y75> (KTT P D tffl&ffc-T 
*) SE3fLil@ttT5 0nmifUfc o l«agit 
0. 1-0. 2nm/st*9L ^cojg. iW)^fr(CT 
3- (2 -^>»/^-7VU;i') -7->*I^7S/^ 

**1 %tft4J;5l:Lt. $IM1 2 tEJ«Jc 

LT»[6lfi*itL$f$ffi!oLfc. I TOtl^i 
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[0 0 4 4] 

[3§S£0!I 1 4] *J£C3J 1 2T»fcSiBXKr*SSXhr> 
1— KBl5tU #'J \f.—)\sti)V;VJ-)\,& 1 0 0fi»g|5 
i4- (v->T/^5 L l'» -2-^^;U-6- [2- 

(9 -i?3.nu>?;p) x-x-xjp] -4H-tf5>^2fi 
i»hJH>iC0. 3a*gE»«bfcfe©*6 0 0 0 
rpml-itLfe, £COS«£ 1 0" 1 P a COM 

ET5 0tCTKm fc*£B©*«*J^-K:B!£ 

fc. ITOfl^^I, V if* A 
[0 0 4 5] 

[£ttftl 1 5 ] i?S£0>J 1 2 -Cftfc»iJI£l#*«*B»£ 

Bcoxs^ji^-kh^u a5(fS2xio-'PaS 

ItLT5 0nmlflfe. j&3t3gg£«0. 1-0. 2 
nm/sT*-Dfc„ -feotg, *SS^J 1 3 tmMkmzT? 
> 6 ££tt0V 1 T»5nfcfl:£*£«K:!lS»LT58 

*CUT»lRl«****L3(^*»fi!cLfc. ITOfl 

CD5£3t*ftfc. 
[0 0 4 6] 

[&MB l 6 ] &Jfc0!f l 2 T#fcj^3afr*lK£B-»3£ 
ficD»«*;i/^-KH£U S$»S2X10-'Pai 

ItbT5 0nmIfLfc. IfMHO. 1-0. 2 
nm/sT&tjfc. «t«l 3tH*ftl:Ti? 

?U>6, ^JSeiJltfft&nfcft^th'JX (8- + 

;ij;5H t^sx^a cud (au) 

©«, JlSSfiaJ 1 2 <h|ig«CLT2*r6jM£^*L*?£ 
»J«Lfc. I TOlISil, T^y^AtM^ 

««*Ht«tLT, ftenfc*?^, EttM«ffi^^JiD-r 

[0 0 4 7] 

l 7 ] gfeifetaj l 2 TftfcS^SSSX K > 

0. 3iIgfiS«Ltt>©5 5 0 0 0 rpmtlf L 
fc. ^-CO^, HC0S1S& 1 0" P aCOMJET 5 OtlCT 

TPD^tfijtiittionmitLfc. mmrnrn 

«0. 1-0. 2nra/sfib-3fe. -?-COf£, *J6{»J 1 
3 tH*ttCW7'J>6i^»«i 1 TftSft&ft^* 
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i^iittt. #e>nfc^t, mmmf£&mu?z> 

[0 0 4 8] 

t-l:ItL, # U t' - friifrrt -J- hit h ;i/x > ic 

0. 3li3Sf)»Lfcfe©S6 0 0 0 r pmTML 

d 1 0"' P a OMJET 5 O-CICT 10 

2X10-'Pa$T-aELT*^, &$kM(DZ>~2&£ 0 

TPDSrtflJhliLTlOnmiiLfe. 

teO. 1~0. 2 nm/sT&ofc. -£-©t£. H*S#J 1 

3 tH^ttlCTi'T'J >6, *1S^J 1 Stlfc-fb"^ 

tAl q*«Kfc»UT. 5S3tJi, ZE?LE±^t«^ 

MBSrf^fiELfco *Jt«l 2 tH«cUT»lRl 
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[0 0 4 9] 

motel m^F&z wzm^M&n^mm t l 
TILTHS. msasBKisttlit < hot- 
H»jft£Tg£WL-TH*©T, »«K:t>&j£T, Ctl 
r-fX^lz-CLfci^ *5fiW©ft^*0»?ie« 



